Introduction
Many symptoms and a great deal of disability develop during the prodromal phase of schizophrenia and other psychotic disorders [1] [2] [3] . It is also possible that neurobiological and neurocognitive changes occur during this period. 4, 5 This underlines the importance of recognizing emerging psychotic disorder. If the prodrome can be detected prospectively and treatment provided at this stage, then disability could be minimized, some recovery may occur before symptoms and poor functioning become entrenched, and the possibility of preventing, delaying, or ameliorating the onset of diagnosable psychotic disorder arises.
However, prodromal symptoms are nonspecific. Common prodromal symptoms include depression, anxiety, and social withdrawal. 2 Even psychotic-like experiences (attenuated or subthreshold psychotic symptoms) have been found to occur commonly in the general population, especially among adolescents and young adults. [6] [7] [8] [9] [10] Because of this lack of specificity, there are problems with using prodromal symptoms and signs alone to identify people thought to be at incipient risk of onset of psychotic disorder as this would result in a high false positive rate, ie, many people not actually at risk of psychosis would be falsely labeled as such. Thus, some added criteria are needed to identify those most likely to be at highest risk.
In order to address this issue, we used a ''close-in strategy'' 11 which requires multiple risk factors to be combined to define a group at ultra high risk (UHR) of psychosis, that is putatively prodromal. Age in the period of highest risk of first onset of psychotic disorder is one intake criterion. In addition, 3 criteria are currently used to identify the UHR group. 12, 13 These are (1) Attenuated Psychotic Symptoms (APS) Group: have experienced subthreshold, attenuated positive psychotic symptoms during the past year; (2) Brief Limited Intermittent Psychotic Symptoms (BLIPS) Group: have experienced episodes of frank psychotic symptoms that have not lasted longer than a week and have been spontaneously abated; or (3) Trait plus State Risk Factor Group: have a first-degree relative with a psychotic disorder or the identified client has a schizotypal personality disorder and they have experienced a significant decrease in functioning during the previous year. Additionally, a perceived need for psychiatric help is also required as the person needs to have been referred to a specialized psychiatric service for management, the Personal Assessment and Crisis Evaluation (PACE) Clinic. 14 Using these UHR criteria, we found a rate of transition to psychosis of over 34% within 6 months of referral to the PACE service and between 35% and 40% within 12 months. 12, 13 These rates are several thousand fold over the expected incidence rate for first-episode psychosis in the general population. This occurred despite the provision of supportive counseling, case management, and antidepressant medication if required.
The PACE UHR criteria have since been adopted and adapted by a number of other settings around the world. 15, 16 For example, the Prevention through Risk Identification, Management and Education Clinic at Yale University, USA, reported a 54% transition rate (7 of 13 subjects) within 12 months. 17 The Psychological Assistance Service in Newcastle, Australia, described a 50% transition rate over 12 months, 18 the TOPP Clinic in Norway reported a 12-month transition rate of 43%, 19 the Early Identification and Intervention Evaluation Clinic in Manchester, UK, described a 22% transition rate, 20 21 ) However, a reduction in the rate of transition to psychosis has been suspected over the last few years. Recent data from the PACE Clinic found a 6-month transition rate of only 9.2%. 22 Although a young person meeting UHR criteria still has significantly greater odds of becoming psychotic within a brief time period than someone not meeting the criteria, 22 the apparently decreasing transition rate needs examination. It has implications for the use of interventions in this population. If a high proportion of those treated to prevent or delay psychosis are in fact ''false positives'' and were not actually at risk of developing psychotic disorder, at least in the short term, then intervention may not be justified. This would be particularly the case with biological treatments such as antipsychotics, which have potentially harmful side effects. Psychosocial treatment may be harmful too, if it involves educating individuals about psychosis and informing them that they are at risk, if they are not actually at risk. Treatment may needlessly alarm them, result in possible curtailment of activities, and cause stigma including self-stigmatization (eg, they may decide to cease attending university or work to avoid stress). [23] [24] [25] The seeming reduction in transition rate is also relevant for research. Investigators have assumed that those meeting the UHR criteria are in the prodromal phase of either psychotic disorders in general and/or of schizophrenia in particular. Some even refer to ''the prodrome'' or ''prodromals,'' an attitude that reifies the syndrome. 26 However, if the risk in this cohort has truly fallen to rates around 10%-15%, then the assumption that a high proportion of the UHR population are in the prodromal phase may no longer be valid. True positives (those making the transition) will be outnumbered by false positives. However, the possibility of ''false false positives,'' that is those who would have made the transition to psychotic disorder had it not been for some intervention or change in circumstances, needs to be remembered. 12 At followup points, these false false positives are impossible to distinguish phenotypically from false positives: they have both failed to make the transition to full blown psychotic disorder (see figure 1 ). False false positives may differ from false positives genotypically or endophenotypically.
Given the relatively low transition rate and our inability to distinguish between false positives and false false positives, the findings about a range of proposed endophenotypes in the UHR population, including neurocognitive, neurophysiological, and biological, cannot be assumed to be tenable for the ''prodrome'' or early stage of schizophrenia. Presumed endophenotypes for psychotic disorder in general, or schizophrenia in particular, may actually just be indicative of psychiatric distress, a feature of all young people seeking help at UHR or prodromal clinics.
Because of the importance of the issue, we set out to examine the transition rate over time in more detail. We aimed to explore possible clinical and demographic factors which may be contributing to a seeming reduction in the rate.
Aims
1. To determine if there is a change in transition rate over time among PACE subjects. 2. To examine factors which might account for any change over time
Methods
Our sample was made up of UHR subjects recruited for 3 research studies during 3 separate periods (April 1995-October 1996, October 1996-January 1999, and February 1999-August 2000). Two of these studies were observational studies and one was a randomized control trial with a specific intervention. With the exception of those subjects who were randomized to the intervention group in the control trial, all other subjects in these 3
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cohorts received the same treatment in PACE and underwent very similar research assessments. For the purpose of this article, we excluded those subjects who received the specific trial intervention and our sample consisted of all the other subjects. Over the time period 1995-2000, referrals to PACE were taken from a range of sources including community mental health clinics, general practitioners (GPs) and other primary care services, school and University counseling services, drug and alcohol services, as well as from families/carers and young people themselves. Referrals were initially screened via telephone by a PACE clinician (either psychiatrist or clinical psychologist). If the referral seemed suitable, then a face-to-face assessment with the young person was arranged, again with either psychiatrist or clinical psychologist or both simultaneously. Intake criteria were applied using the Comprehensive Assessment of At Risk Mental States (CAARMS). 27 From 1995 to 1996, the Brief Psychiatric Rating Scale (BPRS 28 ) was also used to assess intake criteria in order to validate the CAARMS (see Yung et al 27 ). The CAARMS has good to excellent interrater reliability and concurrent validity 27 . Certain predictor variables were chosen for examination in this study because they had previously been shown to be significantly associated with transition to psychosis. 12, 13, 27 These were duration of symptoms prior to seeking help, level of psychosocial functioning, positive and negative symptoms, level of depressive symptoms, clinically assessed attentional impairment (SANS Attention subscale), and meeting criteria for both the Trait plus State intake group and the APS intake group.
Measurement of Possible Predictor (Independent) Variables
Duration of symptoms was measured using the CAARMS, 27 which has an initial overview section in which time of first onset of any psychiatric symptom is estimated from retrospective description. Both patient and family versions were used, and if accounts varied between these information sets, then the patient estimation was used, given that patients themselves can more accurately provide the date of first subjective change 3, 29 and that insight was not generally impaired in this cohort.
The CAARMS was also used to assess threshold and subthreshold positive and negative symptoms and to determine which intake group (APS, BLIPS, and/or Trait plus State) the individual belonged to. The CAARMS was administered at baseline and at least every 6 months, depending on the study cohort (monthly for 12 months in the 1995-1996 and 1999-2000 cohorts, 6 monthly in the 1996-1999 cohort).
Psychopathology was further assessed using a range of instruments that were again administered at baseline and at least every 6 months. The BPRS 28 was used to assess general psychopathology, and its psychotic subscales (unusual thought content, suspiciousness, hallucinations, and conceptual disorganization) were also analyzed separately to assess positive psychotic symptoms. Negative symptoms were assessed using the Schedule for Assessment of Negative Symptoms. 30 Depression, anxiety, and manic symptoms were assessed using the Hamilton Rating Scale for Depression, 31 Hamilton Rating Scale for Anxiety, 32 and the Young Mania Rating Scale, 33 respectively. Psychosocial functioning was measured using the Global Assessment of Functioning scale. 34 
Determination of Psychosis Status
Psychosis was a priori defined, as in previous articles, as the persistence of frank psychotic symptoms for over 1 week (see Yung et al 12, 13 ). The CAARMS 27 was used to measure threshold and subthreshold forms of psychotic symptoms and hence to determine if a subject had developed a psychotic disorder. Subjects were followed up either monthly or at 6 and 12 months, and then at approximately 3 years follow-up time varied from 2.5 to 5.9 years with a mean of 3.8 years. If no CAARMS follow-up data were available, medical records were checked to ascertain if any psychiatric services within the state of Victoria were accessed by the individual, and if so, records were reviewed to determine psychosis status.
Data Analysis
In order to examine the possible change in transition rate over time, we initially divided the sample into yearly cohorts according to the year of entry. The number of subjects in each cohort were 22, 31, 32, 18, 22, and 17, respectively, for the years 1995-2000 (total 142). Because the number of subjects in each year was small, we decided to examine the effect of year in 3 ways. These were (1) treating year as a continuous variable, (2) categorizing year into 3 groups by combining 2 yearly cohorts, ie, 1995 and 1996, 1997 and 1998, and 1999 and 2000, and (3) categorizing year into 2 groups, 1995-1997 and 1998-2000. This was done to maximize our ability to impose some reasonable structure on year to enable the fitting of statistical models. Thus, any result which was consistent for all 3 ways was considered more robust and afforded more reliability than results which were not consistent across the different methods. Survival analysis and Cox regression was applied to analyze the association between risk of transition and year for each definition of year.
Results

Baseline Characteristics
A total of 142 UHR subjects were recruited into PACE research studies from 1995 to 2000. The mean age of the total sample was 19.3 years (standard deviation 3.4), and 50.7% of the sample was male.
Transition to Psychosis
Follow-up data regarding psychotic status were available on all 142 UHR subjects, 51 of whom are known to have become psychotic. In all but 3 cases, psychotic status was determined via interview. The Kaplan-Meier estimate of the 12-month transition rate is 0.31, 95% confidence interval (0.23, 0.39). The time from entry into PACE to development of psychotic disorder ranged from 4 days to 1218 days with a mean of 222.6 days. For each successive year, 1995 to 2000, the Kaplan-Meier estimates of the 12-month transition rate were, respectively, 0.50, 0.33, 0.32, 0.29, 0.21, and 0.12.
Effect of Year on Transition Rate
The association between risk of transition and year for each definition of year stated above was examined (see table 1 ). All 3 methods of assessing the effect of year were associated with estimated hazard ratios of less than 1, ie, risk of transition decreased as time passed. However, only the method of examining year as a continuous variable was significant at the 5% level. For the other methods, the P values were not significant at the 5% level but were still small (ranging from 0.064 to 0.21). The hazard ratio of 0.80 indicates that the estimated risk for each year is 0.80 times that of the previous year.
Factors Which May Account for the Reduction in Transition Rate Over Time
Next we investigated if the apparent drop in transition rate over time was due to subject characteristics being different in different years. Thus, the effect of year on transition rate was examined after adjusting for the effects of possible covariates, one at a time (see table 2 ).
The effect of year on transition rate remained significant, even after adjusting for a range of patient variables including age, gender, family history, baseline functioning, and level of psychopathology and psychiatric symptoms. However, year was no longer significantly associated with transition rate in any of the 3 methods used for assessing the effect of year once the duration of symptoms was adjusted for (see table 2). The other notable finding from this analysis was that there was one interaction term, year by intake group, which was significant for all 3 methods of assessing year. This interaction term suggests that there might be a difference in transition rate over time but that difference may vary according to UHR intake group.
Duration of Symptoms and Transition Rate
Given that duration of symptoms appeared to have a nullifying effect on the association between year and transition, we then examined whether similar results would be obtained when duration of symptoms was used together with other covariates. After taking symptom duration into account, the effect of year appeared to have diminished substantially under each of the other covariates (see table 3 ). This provides further support to the notion that the drop in transition rate over time may at least be partly due to a change in duration of symptoms before reaching a psychiatric service.
Given that long duration of symptoms was associated with transition to psychosis in previous cohorts, we suspected that duration of symptoms may be decreasing over time. This was borne out by examination of the duration of symptoms over the years. From 1995 to 2000, duration of symptoms reduced significantly, with successive reduction over each year (P value < 0.001, log-transformed values in analysis of variance). In the 1995 cohort, the mean number of days that a patient experienced psychiatric symptoms before receiving help was 559.6 (over 18 months). This decreased to just 46.5 days (less than 2 months) in 2000 (see figure 2 ).
UHR Intake Group and Transition Rate
As noted above, the year by intake group interaction was significant for all 3 methods of assessing year (see table 2 ). This interaction term remained significant after adjusting for duration of symptoms for all 3 methods of assessing year (table 3) . This indicates that the difference in transition rate between the years depends on which intake group (being a member of both Trait plus State and APS intake groups or not being a member of both of these groups) is under consideration. That is, the difference in transition rate over time varied according to intake group.
Next we estimated the hazard ratios for transition to psychosis from the Cox regression model involving duration of symptoms, intake group, year, and the interaction between intake group and year (see table 4 ).
As shown in table 4 , there was a significant drop in transition rate over time in the AT group, but this was not as marked in the non-AT group.
We also examined whether mean age decreased in successive yearly cohorts, as would be expected if young people were being referred earlier (ie, with a shorter duration of symptoms). There was a slight but nonsignificant decrease (P = .56) in mean age over the years, especially be- 
Discussion
It seems that there has been a drop in the rate of transition to psychotic disorder in the PACE Clinic over time, ** values shown in the year:x column are P values for the interaction between year and the covariate concerned; family history, presence of family history of psychotic disorder in a first-or second-degree relative; duration, duration of psychiatric symptoms prior to seeking help; GAF, Global Assessment of Functioning; BPRST, total Brief Psychiatric Rating Scale score; BPRSP, Brief Psychiatric Rating Scale psychotic subscales score; depression, Hamilton Rating Scale for Depression total score; anxiety, Hamilton Rating Scale for Anxiety total score; mania, Young Mania Rating Scale total score; SANST, total Schedule for the Assessment of Negative Symptoms score; SANS-Att, Schedule for the Assessment of Negative Symptoms Attention subscale score; Intake gp (AT vs non-AT), membership of both Ultra High Risk Trait plus State and Attenuated Psychotic Symptoms intake groups compared with not being a member of both of these groups; CAARMSM, Comprehensive Assessment of At Risk Mental States total mean score; CAARMSM1, CAARMS mean score of positive symptom items; CAARMSM2, CAARMS mean score of negative symptom items. from 1995 to 2000. This was not due to patients more recently attending PACE having higher levels of functioning, lower levels of subthreshold psychotic symptoms, less depression, or fewer negative symptoms.
The decreased transition rate seems at least partly due to a reduction in the duration of symptoms of patients prior to receiving help. That is, we are detecting UHR individuals and providing them with care much earlier than in the past. Thus, the ultimate level of transition may not be so low if we follow these patients up for longer. Alternatively, it may be that detection this early enables intervention to be more effective and perhaps psychotic disorder is more readily prevented. This is consistent with a staging model in psychiatry, which proposes that the earlier disorder is identified, the more benign the treatment and the better the outcome. 35 Thus, very early detection of UHR status may enable avoidance of progression to psychosis even without antipsychotic medication. 20 Another relevant factor is the provision of treatment to the UHR group, which may reduce transition rate. Routine treatment of UHR individuals involves supportive therapy and antidepressants and anxiolytics if indicated. These could reduce distress and decrease likelihood of transition. Antidepressants may have a neuroprotective effect. 36 Although antipsychotics are not prescribed outside clinical trials, they are occasionally used if a patient has marked suicidality or aggression related to subthreshold psychotic symptoms. 23, 37 In line with a staging model, 35 these treatments may be more effective in the early stages of illness. Additionally, clinicians may be becoming more confident and adept at managing UHR patients, resulting in a decline in transition rate. Thus, we may be seeing an increase in the number of false false positives in the cohorts because transition to psychotic disorder is prevented in larger numbers of individuals thought to be at risk due to earlier and more effective treatment.
Another possibility is that by early ''diagnosis'' of the at-risk mental state, we are including more false positives. That is, the apparent UHR phenotype may have a number of different outcome trajectories, and that early detection increases the probability that we will be identifying those never destined to develop a psychotic disorder. In other words, the number truly at risk is being ''diluted'' with false positives: those not at risk of psychotic disorder (they may be at risk of other outcomes, however). Many individuals who at one stage meet UHR criteria diverge from the path leading to psychosis-some may have resolution of symptoms and difficulties, others may develop nonpsychotic disorders. Of course, these outcomes are commonly seen in all UHR cohorts, not just those detected especially early, but it may be that these alternative pathways are more common earlier on.
Another finding was that subjects who met criteria both for APS and State plus Trait (''AT'' subjects) were affected differently over time compared with those not meeting both these criteria simultaneously (''non-AT'' subjects). The transition rate in non-AT subjects did not reduce as much as that in AT subjects. This may be because, in the light of the early finding of the very high transition rate, staff at PACE became more attuned to picking up people who had both attenuated symptoms and a family history of psychotic disorder. Through the PACE community development and education forums with other agencies and clinical services, we also highlighted the apparent high risk of young people with a family history of psychotic disorder and subthreshold 525 (817) 367 (411) 205 (290) 115 (211) 46 ( psychotic symptoms. Thus, other potential referrers may also have been more focused on this population. This could have led to these people being referred earlier and also some of these young people being referred to the PACE Clinic who were not distressed by their psychotic-like experiences or who were perhaps not actually seeking help for psychiatric problems. For example, a young person with a family history of psychosis may seek help from a GP due to depressive symptoms around a relationship break up. He or she may then be questioned about psychotic-like experiences because the well-meaning doctor is keen to detect any hint of risk for psychosis. Such questioning may not have occurred in the past before attention was drawn to the ''AT'' group. Similarly, a teenager with a family history of schizophrenia may seek help from a school counselor about school pressures or difficulties dealing with a mentally ill relative. If aware of the data about risk of psychosis in ''AT'' individuals, the school counselor may enquire about psychotic-like experiences. These young people are different from those who present to mental heath services with distressing psychotic-like experiences and who are seeking help because of these. They may be more likely to be false positives. We have previously discussed the importance of these factors in predicting psychosis. 22 That is, the population from which subjects are drawn is important when considering their risk of transition to psychosis because the expected base rate of psychosis in each population will be different. Figure 3 illustrates this point. The first individual described who presented to a GP is conceptualized as coming from level 2. The second young person who presented to a school counselor comes from level 1.
Another possibility is that AT subjects may have responded to interventions. It is our experience at the PACE Clinic that many young people experience relief, reduction in stress levels, and decrease in symptoms early in their management. Some report feeling better after an initial session at the service because they feel that they have made a decision to get help, someone has listened to their problems, and they have been assessed as being not currently psychotic. Young people with a parent with schizophrenia often find that reassurance that developing the same illness is not inevitable is beneficial. They are also told that even if a psychotic disorder does become manifest, then early intervention can improve outcome. This provides relief to many PACE patients. Focus on their current difficulties and attention to improving functioning can also be of great help to this group. Thus, there may be many false false positives, especially in the AT group, who would have otherwise progressed to psychotic disorder, had it not been for their attendance at PACE.
The limitations of this study need to be acknowledged. As noted in the Introduction, we suspected a declining transition rate in the UHR group and used existing data to investigate this ''hunch.'' Thus, we did not set out in 1995 to examine this issue prospectively, and data collected for other research studies within PACE were used for this study. The issue of possible reduction in transition rate needs further examination, both within PACE and within other ''prodromal'' services around the world. It must also be acknowledged that our thoughts about the causes of the decline in transition rate are speculative and are included in this article to promote discussion in the research and clinical community involved with these services.
Conclusion
A factor contributing to the decline in transition rate in the PACE Clinic seems to be the earlier detection of UHR individuals. Depending on whether the decline is due to more effective treatment (greater numbers of false false positives in whom psychotic disorder has been prevented or at least delayed) or dilution (greater numbers of false positives who are never really at risk of psychosis in the first place), one could either argue for or against early intervention. Given that it is not possible to distinguish between these groups at least phenotypically at present, perhaps it is time to rethink the role and practice of UHR or prodromal clinics. Young people presenting to PACE by and large still had psychiatric symptoms and difficulties with psychosocial functioning. Many of them were experiencing nonpsychotic disorders such as major depression or had emerging nonpsychotic disorders. They still need some form of help. A new model could involve a period free of specific antipsychotic treatment and instead a period of observation, monitoring, and treatment of psychiatric disorders, such as depression, anxiety disorders, and substance use problems. Evidence of deterioration and worsening of subthreshold psychotic symptoms would lead to more specific treatment, involving perhaps cognitive therapy in the first instance, or antipsychotics if rapid worsening occurred. Failure to respond to nonspecific treatment, prolonged subthreshold psychotic symptoms, and suicidality and dangerousness coupled with subthreshold psychosis could be other reasons to institute low-dose atypical anitpsychotics. The onset of nonpsychotic disorders would lead to treatment of these illnesses. Thus, our ability to detect young people with mental health problems earlier could be of considerable benefit in detecting a range of disorders close to their onset and could reduce the burden of these other illnesses. Even subthreshold nonpsychotic disorders could be targeted for specific treatment if deterioration is occurring, especially since subthreshold nonpsychotic disorders are known to cause a great deal of disability. 38, 39 The primary prevention of secondary disorders, eg, treatment of depression to prevent a substance use problem from developing, is another preventive strategy possible through this expanded focus. 40 This type of service is consistent with the clinical staging model in psychiatry 35 which emphasizes that less differentiated early phases of mental illnesses may benefit from broad spectrum and simpler treatments. As clearer target syndromes such as schizophreniform disorder and mania emerge, they can attract more specific interventions. This new service model could enable young people to receive the help they need in a timely manner, with the potential for improved outcomes across several fronts.
